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EASTERN AREA CRUISE NO. 26 
(EASTROPAC Monitor Cruise) 


SUMMARY OF EASTERN PACIFIC OCEAN BIRD OBSERVATIONS 


16 October-03 December 1967 
aboard the R/V D-S. JORDAN 


Prepared 

by 


Brian Harrington 



ITINERARY 


07 November 
10 November 
03 December 


16 October, 1967 


1190 hours (+7 time) 

2359 

1100 


Depart San Diego, Calif. 
Arrive Manzanillo, Mexico 
Depart Manzanillo 
Arrive San Diego 


ca. 0200 


The following report summarizes bird and mammal observations conducted 
aboard the R/v DAVID STAR R JORDAN during EASTR0PAC Monitor Cruise No. 50 
from 17 October to 03 December, 1967- During this period diurnal observa¬ 
tions were maintained for 297*9 hours over 3^-65 nautical miles. A total 
of 14-463 seabirds was recorded. No observations were made when the ship 
was "on station", and collections were restricted to times when they would 
not interfere with primary objectives of the cruise. 

In this report the cruise track (see map one) has been divided into 
water-type areas (see map two) in order to facilitate discussion. These 
divisions are based primarily on oceanographic differences, but occasion¬ 
ally avian differences were used. 

During October and November the distribution of birds within the area 
covered by the monitor cruise was quite graphic, but as little summarized 
data are available at present, no explanations beyond very crude correlations 
will be attempted. However the reader is urged to compare species densities 
and distribution carefully, especially for tropicbirds. Wedge-tailed Shear¬ 
water, and species in the genus Pterodroma . From these distributions it 
appears that the cruise track transversed rather prominent ecological 
zones, especially In the western portions of the cruise. Additional dis¬ 
cussions pertaining to ecological factors will be included elsewhere in 
this report. For now it should be mentioned that few patterns of abundance 
were noted within a single species which could be correlated to specific 
oceanographic or biological data as available in crude form at the time 
of this report. This is not to say that such patterns did not exist, but 
rather is intended to suggest that they were obscured in some areas by the 
influence of various combinations of environmental variables as well as 
variable responses by different species to habitat changes. 


METHODS 


Observations were maintained from the flying bridge which afforded a 
360 degree horizon and an excellent angle for identification of birds 
fairly close to the ship. Because I was the only P.O.B.S.P. observer a- 
board, it was not possible to maintain continuous binocular surveillance 
during all daylight periods. Thus sightings were largely of birds which 
could be seen with the unaided eye with binocular support only for identi¬ 
fication. Hours of observation were limited to daylight periods when the 
ship was underway. 







OCEAN WATER TYPES 


Although the writer is not well versed in oceanography, the following 
discussion is attempted because the effect water types have on bird dis¬ 
tribution is well known. Before any correlations are attempted a general 
discussion is prerequisite. 

Probably the most graphic water type surveyed on this cruise was the 
North Equatorial Countercurrent. Although I am not certain of the boundaries 
some of the oceanographic data suggest that on the western leg of the cruise 
the north boundary was at about l4-°^3*N “ 119°10 f W. In this area there was 
a significant change of salinity and also the writer observed "a line of 
marked current activity” at about 1735 hours (local-+7) on 22 October. 

The southern boundary of the North Equatorial Countercurrent was also 
indicated by a line of marked current activity. Oceanographic data also 
substantiated this observation with marked salinity and temperature changes 
having been recorded at 03°59 T N “ 119°10 T W. 

Travelling eastward and then north along 112 o 10 T W, the southern bound¬ 
ary of the countercurrent was again visually observed as well as substant¬ 
iated by oceanographic data at 04- o 53 ! N. The northern boundary was not 
visually observed, and oceanographic data as available at present do not 
make the boundary unquestionably clear. However there were rather marked 
salinity and temperature changes near 15°N - ll 8 °W. Whether this was the 
countercurrent boundary or some other water type is not clear. Avian 
changes, however, suggest that it may have been the boundary and it is 
considered as such in this report. 

On the remainder of the cruise the countercurrent boundaries were not 
visually observed. Oceanographic data suggested boundaries near 11°N and 
between 1° and 2°N along 105°10 T W longitude, and was somewhat confused 
along 098 °W. These unclear definitions in the eastern portions of the 
survey area are not surprising as it is near the terminus of the North 
Equatorial Countercurrent and is also near the area where the eastward 
moving equatorial undercurrent breaks and diverts in the vicinity of the 
Galapagos Islands. Thus with the data available to the writer at present 
the water type boundaries in the eastern areas should remain indefinite. 

COASTAL WATERS 

The survey area along the Mexican coast between Manzanillo and Acapulco 
is separated for discussion purposes only, and is probably incorrectly con¬ 
sidered a single water type. The oceanographic data collected on three 
five-hundred mile transects through the area are confusing and suggest 
several influences with upwelling probably being major. 

Along the central and northern Baja coastline the California Current 
is without doubt the major influence. Although few oceanographic data 
were collected, the junction of the Current and southern water appears 
to have been off Magdalena Bay where high seas, high winds, and spectacular 
numbers of animals were recorded. 




At the mouth of the Gulf of California no oceanographic data were 
collected. However, as the Gulf was approached from the southeast a 
distinct current line was crossed. This suggests that the vessel was 
entering a different water-type, which is a logical presumption in light 
of the known oceanography. 

Off Cape San Lucas another water type was probably present, but no 
signs of a division were observed by the writer beyond slim suggestion by 
bird distribution. 

The last major area of water being considered is that in the southern 
extremes of the survey area south of the North Equatorial Countercurrent. 
The water was characterized by high salinities and low temperatures and 
was probably the northern portion of the westward flowing South Equator¬ 
ial Current. 

One other portion of the survey area will be considered as another 
water type although insufficient oceanographic data were collected to 
justify such a separation. However, on the basis of bird distribution 
such a division seems reasonable. Thus the section of the western leg of 
the cruise between 15° and 28°N will be treated as a separate water type. 

As mentioned above, the oceanographic characters of a water type are 
either directly or indirectly major factors in delineating species and 
density distribution of birds. Whether this holds true for migrants as 
well as resident birds will not be a concern in this report as there was 
little suggestion of migratory travel throughout the cruise. Thus it is 
felt that a correlation of distributions and water types would reflect 
the uninfluenced effect that water types have on the presumed resident 
birds. The divisions as established in the above discussions are shown 
in map 2; maps 3 and ^ show surface temperatures and salinities for 
additional reference, and table 2 shows the species breakdown for each 
area. Table 3 shows species habitat (water type) preference in a simp¬ 
lified form. 


SPECIES ACCOUNTS 


(Note: Only species for which there is additional information are listed 
below. See Tables for total avifauna.) 

Procellaria sp . 

A single bird which was probably a Black Petrel ( Procellaria park - 
insoni ) "...bird all dark, light-colored bill (which was fairly short); 
body shape much like an albatross, wings shaped like an albatross. 

Flight was very distinctive,...frequent twisting and turning, a rapid 
flight; smaller than a Black-footed Albatross, but (slightly) larger 
than a Pink-footed Shearwater; tail was quite short." An accompanying 
drawing of the underwing shows that it was all dark with a lighter area 
on the ventral tip. 








Wedge-tailed Shearwater (Puffinus pacificus) 


k light and 1 dark phase 
collected 


The distribution of this species was quite interesting, especially 
when compared to that of the Pterodroma (see maps 5 and 8). Perhaps more 
interesting, however, are the changes in color phase ratios on tracks 
transversed by the R/V UNDAUNTED in August-September and the R/V DSJ in 
October-November. In late August dark phase birds comprised 9 6 percent 
(M=132) of the birds along 105°W and 85 percent along 98°W. In November 
the light phase population was predominant by 8.5:1 in equivalent sections 
of the track. This change of color phase ratio clearly suggests that there 
are two Wedgetail populations in the Eastropac area at some times of the 
year, and that one of these populations had left the area by October- 
November. In other Eastropac reports it has been suggested that many of 
the Wedgetails in the survey area are from the Hawaiian group; the infor¬ 
mation from this cruise further substantiates this hypothesis. Slight 
additional suggestion may be found from the few specimens of Wedgetails 
which were collected during this cruise. As the Hawaiian population is 
now breeding we would expect that any remaining in the eastern area during 
October-November would be subadults or nonbreeding birds. This is what 
was noted in the five specimens collected. 

The distribution of Wedgetails in the survey area (see tables 2 and 
3 ) suggested that the October-November population favored the eastern portion 
of the North Equatorial Countercurrent with none being recorded below the 
southern boundary and only one north of the boundary in pelagic portions 
of the track. A few additional birds were seen within 500 miles of the 
Mexican coast. 


Pale-footed Shearwater ( Puffinus creotopus ) 


Pale-foots were rarely seen in pelagic waters. Along the coast they 
were seen uncommonly except off northern Baja where they were common. 

Christmas Shearwater ( Puffinus nativitatis ) 

A single bird travelling southwest was seen at the edge of a rain 
squall on the fourteenth of November, along 98°W. 

Common Shearwater ( Puffinus puffinus ) 


What were believed to have been two subspecies were seen during the 
course of the cruise. Most abundant was P.£. opisthalemas which was seen 
by the thousands off the northern Baja coast. What was believed to have 
been another subspecies was seen along the Mexican coast and at the mouth 
of the Gulf of California. It was the writer T s impression that these 
birds were much blacker on the back than their northern counterpart 


s. 


Farther to sea the Common Shearwater was rare. Their subspecific 
identification should remain open to question as it is possible some 
could be Newell’s Shearwater from the Hawaiian Islands. 














Sooty and Slender-billed Shearwater ( Puffinus griseus and P. tenuirostris ) 

Because these two species are easily confused all sightings were 
called Sooty/Slenderbills. However, of the few birds that were seen well, 
none were Slenderbills. 

Most of the sightings (excepting those off the Ba.ja Peninsula) were 
of birds gravitating towards the southeast. 

Juan Fernandez Petrel ( Pterodroma externa ) 6 collected 

All of the birds which were seen well were identified as the sub¬ 
species externa and the writer is convinced that there were no cervicalis 
in the area. The distribution was somewhat confusing, but increasing 
abundance from east to west was evident, especially in the countercurrent 
area where the highest densities for the cruise were recorded. Although 
Wedge-tailed Shearwaters were present and most abundant in the same area, 
a day to day comparison of ratios demonstrates that there was little cor¬ 
relation of numbers between the two species. That the two have different 
ecological requirements may also be inferred from a comparison of the 
eastern distribution within the survey area. Whereas Wedge-tails were 
found along the easternmost portions of the track, no P. externa were 
seen east of 105° west longitude. Further suggestion of ecological re¬ 
quirements may be inferred from the north-south distribution of the two 
species. Virtually no Wedge-tails were seen south of the southern 
border of the Worth Equatorial Countercurrent, whereas Juan Fernandez 
Petrels were seen as far south as the cruise track went. 

Six specimens of Juan Fernandez Petrels were collected along the 
westernmost portion of the cruise. All were of nonbreeding age, had 
heavy body molt, and were in a light fat condition. 

Cook's Petrel ( Pterodroma cookii ) 

A few birds of this species were seen about three hundred miles west 
of Ba.ja in mid-October. Although only a few were seen, there was some 
suggestion that they were in southeasterly migration. 

Black-winged Petrel ( Pterodroma hypoleuca nigripennis ) 

A total of 3 k birds was identified as this subspecies between five 
and fifteen degrees north latitude on the western leg of the cruise. There 
was no suggestion that they were migrating. 

It is interesting and perhaps significant that the range met but did 
not overlap the range of the White-winged Petrel (P. leucoptera ) recorded 
on the survey. It is also significant (?) that no hypoleucans of the 
subspecies hypoleuca were recorded on this cruise; they were said to have 
been present in approximately the same area in August-September. 



















White-winged Petrel ( Pterodroma leucoptera ) 


Although never a common bird on this cruise, White-wings were regu¬ 
larly sighted on the western half of the track area below the north boundary 
of the North Equatorial Countercurrent. What were believed to have been 
two different subspecies were recorded. Most common was P. 1. masafuera (?) 
which was seen regularly in the eastern three quarters of the Counter- 
current as well as in waters to the south of the current. What were be¬ 
lieved to have been P.l. brevipes were seen on the western leg, north of 
the range of masafuera . Although the writer is not certain of the sub¬ 
specific assignment the two forms were given, he is sure that no less 
than two subspecies were seen. The ones to the south were surprisingly 
uniform in appearance. The birds were characterized by a very dark head 
and nape, with a markedly lighter back which had a very prominant "W TT 
pattern. The underwings were white with thick black borders. Most striking 
however, was an incomplete collar down the side of the upper breast which 
was almost black. The leucopterans to the north had an interrupted gray 
collar with indistinct margins; they also had a thinner black border on 
the underwings than their southern couterparts. 

Because there is considerable confusion in the writer's mind as to 
where which forms of leucoptera breed, the subspecies assigned to the 
above forms may be in error. I am quite certain that the few I called 
brevipes were in fact brevipes , but the subspecific identifications of the 
southern form should remain open to question. 

Phoenix Petrel and Tahitian Petrel ( Pterodroma alba and P. rostrata ) 

Because these two species may be confused, all sightings were re¬ 
corded as Phoenix/Tahitian Petrels. However, the writer feels that both 
species were present in the area with the Phoenix being the more common 
of the two. Neither bird was common, however. Virtually all of the 
sightings were between 10° and 5° north latitude. The habitat preference 
appeared to be similar to that of the Juan Fernandez Petrels. 

Kermadec Petrel ( Pterodroma neglecta ) 

Compared to the August-September cruises there were very few birds 
of this species present in the EASTROPAC area. Both light and dark phase 
birds were seen. 

Murphy’s Petrel ( Pterodroma ultima ) 

There was no bird seen on this cruise which could positively be iden¬ 
tified as this species. However, a single bird seen sitting with about 50 
storm petrels on 23 October was suspected to be a Murphy’s Petrel. 

Harcourt’s Storm Petrel ( Qceanodroma castro ) 

A total of 39 birds believed to have been this species was seen through¬ 
out the cruise. However, because of the difficulty in identifying the dark 
storm petrels, there were probably many more which were recorded only as 

white-rumped storm petrels. The distribution of those which were identified 
























suggests that low numbers may be found north of the southern boundary of 
the North Equatorial Countercurrent, and very few to the south. Harcourt's 
were also very scarce within 400 miles of the coast. 

Leach T s Storm Petrel ( Oceanodroma leucorhoa ) 1 collected 

This was the most widely distributed species on the cruise; they 
were seen commonly in virtually all areas except close to shore. The 
white-rumped forms were the only color phase throughout the cruise except 
near Guadalupe Island where dark-rumped forms were seen regularly. 

The distribution of Leach's was irregular although widespread. Gen¬ 
erally it was suspected that over most of the survey the birds were 
residents. However, between 15° and 25° North on the western track there 
was some suggestion that many of the sightings were of migrants. Small 
flocks were seen frequently, and there was also slight suggestion of a 
southeasterly movement. 

Galapagos Storm Petrel ( Oceanodroma tethys ) 

This was the most easily identified white-rumped storm petrel seen 
on the cruise. Thus it is felt that most which were seen were recorded to 
species and that few of those birds recorded as "white-rumped storm 
petrels” were of this species. 

The distribution of 0. tethys appeared to be restricted to areas near 
the Galapagos Islands; only a few were seen more than 500 miles to the west. 

Although crude allowances were made, it is possible that the densities 
recorded in tables of this report may be somewhat inaccurate as it was not 
possible to determine how long individuals followed the ship. Regardless, 
the observations did indicate that the species was more common to the west 
than to the northwest or southwest of the breeding islands. 

Black Storm Petrel ( Loomelania melania ) 

During October-November this was found to be a coastal species within 
the cruise area. All sightings were south of central Baja Peninsula. 

Least Storm Petrel ( Halocyptena microsoma ) 

What few birds were seen were within the range of the Black Storm 
Petrel. 

Loon ( Ga via sp.) 

A single unidentified loon was seen off Northern Baja on 2 December; 
it was being harassed by a Pale-footed Shearwater. 

Brown Pelican ( Pelicanus occidentalis ) 

This species was seen only off Northern Baja and in the harbour at 
Manzanillo. 















Red-billed Tropicbird (Phaethon aethereus) 


Red-bills were never recorded commonly on the cruise. The distribution 
was irregular and seemed to be influenced by the proximity of land as well 
as by water type. Sightings were most frequent in the coastal waters with 
all the remaining being south of the equator west of the Galapagos. 

Red-tailed Tropicbird ( Phaethon rubricauda ) 2 collected 

All sightings were in the western half of the survey area with highest 
densities between five and fifteen degrees North. Virtually every bird 
seen was a subadult (based on bill and plumage characters) and only one 
immature (less than one year old) was seen. No Red-tails were seen along 
105 West where several were seen in August. 

Blue-faced Booby ( Sula dactylatra ) 

The observations on this cruise suggested that this is a land-oriented 
species in the EASTROPAC area as all of the sightings were within ^00 miles 
of the coast. 

Brown Booby ( Sula leucogaster ) 

Apparently a rigidly land-oriented species at this season. At the 
peripheral portions of the species range both immatures and subadults were 
more common than adults. Along the coast the adults were abundant with 
many sightings of flocks flying out from the shore in the early morning 
hours. 

Red-footed Booby ( Sula sula ) 

Like the other boobies, the Red-foots also appeared to be a land- 
oriented species. Highest numbers were recorded in the eastern half of 
the cruise area, and most were north of 10°. 

Frigatebirds ( Fregata sp.) 

Recorded only in low numbers throughout the cruise except on 22 Nov¬ 
ember when over 30 were seen in a large mixed flock .just before sunset. 
Unfortunately I was not able to identify any of the frigates to species. 

Phalaropes ( Phalaropus fulicarius and Lobipes lobatus ) 

Both Red and Northern Phalaropes were seen commonly along the southern 
coastal portions of the cruise. In pelagic portions both species were 
recorded only rarely. 

Jaegers ( Stercorarius pomarinus S. parasiticus , and S. longicaudus ) 

All three species of jaeger were identified with Pomarine being the 
most common by a large margin* As is usually the case with jaegers, the 
distribution indicated a preference for coastal waters with highest 
occurrence in areas where overall bird density was high. 






















Western Gull (Larus occidentalis ) 


Adults and immatures were observed along the east shore of Guadalupe 
Island and off the north coast of Ba.ja California. 

Herring and California Gulls ( Larus argentatus and L. Californicus ) 

Immatures were seen along the Baja coast as far south as Cape San 
Lucas.; adults were seen only to the north of Magdalena Bay. 

Bonaparte's Gulls ( Larus Philadelphia ) 

Seen almost exclusively off Magdalena Bay on 1 December. During the 
early morning immatures were seen in a ratio of 2 to 3 adults (N= 29 )> but 
during the late morning and afternoon no immatures were seen among the 56 
for which age was observed. 

Black-legged Kittiwake ( Bissa tridactyla ) 

Seen in low numbers off Magdalena Bay. 

Sabine f s Gull ( Xema sabini ) 

Seen most commonly on 1 December off Magdalena Bay, but also seen 
along the coast as far south as Acapulco. 

Sooty Tern ( Sterna fuscata ) 

In terms of numbers this was the second most abundant species identi¬ 
fied on the cruise. However, most of the birds in the tally were in flocks 
and the number of sightings was small. Both adults and immatures were seen 
in a 400 mile wide band between Clipperton and the Galapagos Islands, but 
no immatures were recorded on other portions of the cruise. The Sooties 
off Manzanillo and at the mouth of the Gulf of California were in fresh 
plumage with long tail feathers suggesting that they were nonbreeding 
birds. Elsewhere no adults were seen well enough to determine the plumage 
condition. 


ADDITIONAL BIRD OBSERVATIONS 

A distant flock of ca. 5000 birds believed to have been storm petrels 
was seen off Magdalena Bay, Baja Peninsula. Because this sighting was 
unique and its reliability questionable, it has not been included in this 
report excepting in the overall tally of seabirds in the introduction, and 
in table 1. 

Landbirds 


Landbirds were seen frequently on some parts of the cruise. A summary 
may be found in table 4. 


MAMMAL SIGHTINGS 


Mammals were scarce-during the cruise; a summary of sightings is 

















TABLE 1* Daily Summary of Eastropac 50 Bird Sightings 


Species 
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Procellaria Sp. 
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Pterodroma externa 
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Pterodroma leucoptera 
Pterodroma hypoleuca 
Pt er odroina cookii 
Large Pterodroma 
Small Pterodroma 


*Wedge - tailed Shearwater 
Pale-footed Shearwater 
Pink-footed Shearwater 
Sooty/Slenderbill 
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Shearwater/Petrel 

liar court’ s Storm Petrel 
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Table 1 (cont'd) 
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•33 

6.6 

.22 

7-3 
• 52 

6.4 

4.45 

7-5 

•33 

5-7 
• 49 

7-3 

2.50 

0.7 

y\ 

6 . 8 _ 

,3-25 


*Light phase 
(Dark phase) 































































Table 1 (cont'd) 


3 


1 

Sr * os I 

Nov. 

11 

12 13 14 

. * 

15 

16 17 18 
t * ' 

19 20 21 22 23 

24 25 26 27 

28 

29 30 01 02 ■' 

Loon Sp. 




L li_ 



l 

Proeeilarla Sp. j 



i r r_[ 


—— "m- ■ "fc- . - "■< — -J 1 *- — — 1 —'■ —A — ■' — - -rntmmrn 


[ Dack-ru.iijped Petrel 1 










Fterodrou.a externa - " I 



7 1 




j" Fhoenxx/Tah i t tan ] 

1 


1 1 

I j j ~2 [ 

| % 


KSF. i-:cc Petrel j 


1 1 ~~ 



_: 1 

I \ 


* r - i -»•% i a t r* T"? *> x * « ^ 1 

o L •, JL ••-J JL 






$ 



rb..re-.: rc.na Lour- eh era (a) 








Ptorodror.a leacoptera (b). 



2 



[ . 1 

7 1° j ] 





Ptercd coxa hypoieuca 

_ 1 

• • 




I 


- ■ 1 ■ » - '4 ■ ■ | ■ — - 




Pt or oclr cm c ooki 1 





5 1 I 




Large Fterodroica 







1 


Small Pterodroma 






3 







^Pkdgo - oa bled Shearwater 

1 

33(5) 33(3) 

5(4) 



8(3) 33(4) 

214(2) 

3 

2 




Fa 1 .o * - vocod ohcaryater 


i 2 i ' 




1 1 

2 

_ 5 



129 1 

33 

67 

Pink-footed Shearwater 



* w 

f 









So x o./ / o L, er bi II _ 

I _ Ch ' ’ .' r as_ I . Shearwa ter 

Co: kanx) Shearvater 


I 1 

2 



i T "1 






20 

2 

1 ] 

2 

- - -.- 


* " r - ——i-1 

- -,,--—-— 

i 

- 

2 

2 2 

2 

103 ft 

1 1 

3572 

1 

1 Sh vwi f-or/Petr el 

4 1 

13 




31 3 






3 1 


Tlat 1 r rb f s Storm. Petrel 

1 1 

4 


1 

4 1 

2 









17. .3 St or hi Petrel 

2 16 14 

7 ’ 

1 4 

16 

17 15 7 

15 ll.- 

.11 . . 

1 






Ga pages 


, L 3 


l 6 4l 

12 8 

3 _ 

j 







Black • 

I 2 







l| I- 


21 

9 

. 3 

3 

Least 


• 



. 






1 


1 White -rumped Storm Petrel 


19 31 23 

|5 

l t 4 

14 

31 18 5 

1 10 

10 

1 

r 

M- j - 




Storm Petrel sp. 

2 5 l 

3 ' ’ 

P 

1 

i ] 

i 1 2 

'6 

[ 2 


[ g 


5052 ~ 


Red • • i ,] Trooicbtrd 

1 _ 2 t 




l l 1 _ 










1 Red tiled Tropicblrd 1_ _ 



_ 





] I 

j 




1 II 

Tropi1rd sp • 

1 i r~ 







4 —.■ -■« 


11 

1 dr 1 Loan 

| ~*7d Booby " 




r—- -— 


-I 






12 1 





j 1 

1 

p? — 

22 10 






1 

17 - 

I L . 

——- 





1 

r i 15 

’107 

6 5 




| H'.d :d Booby* _ 

8 _23_J_ 




5 

1 L 

| ~~ —■- 

3 

4 £ 






i n r ’ 

| J —* r ^ J . • 

1 1 I_ 


| - J -- 


1 1 [~T~ 



FI 

1 (I 






_ • * sp . 

1 


P 

L£_l 


33 _J_~ 

i 


1 2 


l 

2 

2 
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Table 1 (cont'd) 


species 


Nov. 

n _ia 


v :d Phalarope 


Northern Phalarope 

10 

L _____ 

Phalarope sp. 


Pomaripe Jaeger_ 

, _2_ 

..Parasitic Jaeger 


Long-tailed Jaeger 


Jaeger sp. Jaeger 

1 

Gull sp 


Western Gull 

TT • f *1 * r \ • T *1 



3 

2 

2 

7 


2 




uajDine •s Gull 
Black-legged Kittivake 
Bonaparte T s Gull 


Ccmmon/Arctic Tern 

Sooty Tern ^ZZZI 

3 : Tern? _ 

lack Te rn _ 

White Tern_ 

Brown Tern_ 

Tern sp. 

Land bird sp__._ 

Shorebird sp. 

Bird sp. 


-X 

1 


1 


Total Birds (seabirds) 
Total Miles 
Total Hours 

' near mile 


-U 


14 


ii 


3 


X 


1 


157 


47 $8 

132_ 

1 P 

91 

219 

37 67] 

84 

851 

r 82 

3-3 -■ 7 • 4 □ 

7-5 

7-3 

' 6.8 

1.30| .07 

1.57, 

I .07 

1 2.671 


*Light phase 
(Bark phase) 


4 


IS_,19 


1 


20 21 22 

. 23 . 

24 

2 ^ 


P7 

28 

29 

_ 1 1 ! 



1 

33 

1 \ 



1 



11 

183 

2 j 

2 "L 

4 




12 

121 

9 

4 

69 


30. 


01 


42„ 

16 


__2 

15 


02 . 


7 



-! _ ^ 1 ' / O 

_1 9 . V 104 1 

1 



1 






1 





2 


1 









3 









1 | ^ 6 14 










j | 58 10 

i _ , A 






1 5 - 5 







6 







j 



1 r 117 3 














202 

10 

50 



' 6l 


















l - - , 

78 25 

70 204 3 








2 














23 

2 180 



r — ' ■«.— -w - 1. n I,, .. « 

r- 1 — »— — 





— ■■ - - — 1 . . r. . , m ___ 








— 

i - __ _ 

' : 



• 


W3l 

52 

l 45 

59 

326 

105 

— 

308. 

: 53 

448 

106 

192 720 77 9108 148 


87 

8.0 

75 

8.3Z 

90 

6 . 5 

80 

6.5 

50 

4.8 _ 

78 

6.4 

83 

._5?7 

69 

6.1 

53 

5-7 

68 
r 5-7 

52 72 77 87 51 

4.1 6.3 7.0 7.8 4.5 


.38 

.69 

.50 

.74 

6.52 

1-35 

3-71 

1 ’ 71 

'8.45 

1.56 

3.69 10.00 1.00 104.7 *2.9 



14,463 Seabirds 
58 "Landbirds" 
14,521 Birds 



















































presented in table 5. The identification of many of the sightings should 
be considered as having been uneducated guessing. For instance, all the 
whales listed as Bryde were originally identified as either Finback or Hump¬ 
back, and were later changed to Bryde after consulting references. Those 
animals called Stenella coeruleoalbus were called such by a process of 
elimination. The remaining mammal sightings are considered to be accurate. 










TABLE 2. Water-type Breakdown of Species Distribution on EAC 26 Eastropac 50 • 


Overall Average’ 

Section A* Section Bj_ Section B 2 Section B^ Section B^ Sections Bp - r 


Loon sp. 

Procellaria sp. 

Dark-rumped Petrel 





1 

.003 





1 

.001 

Pterodroma externa 

5 

.Oil; 

292 

1.12 

196 

•563 

7 

.036 

0 


495 

.490 

Phoenix/Tahitian Petrel 



3 

.015 

1 

.003 

1 

.00 5 

2 

.009 

7 

.007 

Kermadec Petrel 

1 

.003 

0 


1 

.003 

1 

.005 

2 

.009 

4 

.004 

Murphy T s Petrel 



1 

.004 







1 

.001 

P. leucoptera brevipes 



4 

.015 

1 

.003 

0 

.046 


.081 

5 

.005 

P. leucoptera masafuerae 





6 

.017 

9 

17 

32 

.032 

P. hypoleuca 

1 

.003 

33 

OJ 
«— 1 

• 






.024 

33 

•033 

P. cookii 

3 

.011 



l 

.003 



5 

6 

.006 

Wedge-tailed Shearwater 

1 

.003 

121 

.465 

44 

.126 

45 

.228 

264 

1 . 251 

474 

.468 

Pale-footed Shearwater 
Pink-footed Shearwater 





1 

.003 



1 

.005 

2 

.002 

Sooty/Slenderbill 



1 

.004 

3 

• 

O 

O 

vo 

2 

.010 

l 

.005 

7 

.007 

Christmas Shearwater 









1 

.005 

1 

.001 

Common (=Manx) Shearwater 



1 

.004 

4 

.012 



l 

.005 

6 

.006 

Harcourt T s Storm Petrel 

7 

.020 

10 

.038 

4 

.012 

5 

.025 

2 

.009 

21 

.021 

Leach’s Storm Petrel 

46 

•133 

51 

.196 

21 

.060 

22 

.112 

37 

• 175 

131 

.129 

White-rumped Storm Petrel 

39 

■ 113 

119 

.458 

78 

.227 

28 

.142 

21 

.100 

246 

.243 

(unidentified) 

Galapagos Storm Petrel 
Black Storm Petrel 

Least Storm Petrel 









23 

o\ 

0 

I — 1 

• 

23 

.023 

Red-billed Tropicbird 
Red-tailed Tropicbird 

Brown Pelican 

3 

.011 

7 

.027 

14 

O 

_d" 

O 

• 





21 

.021 

Blue-faced Booby 

Brown Booby 

l 

.003 



4 

.012 

1 

.005 

2 

.009 

7 

.007 

Red-footed Booby 

1 

.003 







6 

.028 

6 

.00 6 

Frigatebird sp. 





1 

.003 

2 

.010 

33 

.156 

36 

.036 

Red Phalarope 

Northern Phalarope 





2 

.006 



1 

.005 

3 

.003 

Phalarope sp. 

l 

.003 







1 

.005 

1 

.001 

Pomarine Jaeger 

1 

.003 





7 

.036 

11 

.052 

18 

.018 

Parasitic Jaeger 

Long-tailed Jaeger 



1 

.004 

1 

.003 





2 

.002 

Jaeger sp. 

Gull sp. 



2 

.008 

3 

.009 

2 

.010 



7 

O 

O 

• 


* see map 2 

























Table 2 (cont’d) 


Section A* Section B-^ 


Western Gull 

Bonaparte’s Gull 

Sabine’s Gull 

Black-legged Kittiwake 
Brown Tern 



1 .004 

Common/Arctic Tern 

Sooty Tern 

Least Tern? 

Black Tern 

White Tern 

k 

-.012 

21 .081 

Total Birds 

1114- 


668 

Average Density 


•331 

2.569 

Total Miles 

3^5 


260 


Overall Average 


Section B2 

Section B^ 

Section B^ 

Sections B^ 




1 

.001 

119 -342 

161 .817 

262 1.241 

563 

.557 



2 .009' 

2 

.002 

506 

1.454 

348 

293 

1.487 

197 

695 

3-293 

211 

2162 

2.127 

1016 


* 


See map 2. 










Table 2 (cont'd) 


Average Average 

Sections Cq -Cg_Sections C^-C^ 


Loon sp. 

Procellaria sp. 

Dark-rumped Petrel 
Pterodroma externa 

62 

.100 

1 

.002 

Phoenix/Tahitian 

2 

•003 



Kermadec Petrel 

Murphy T s Petrel 

1 

.002 



P. leucoptera brevipes 

P. leucoptera masafuerae 

P. hypoleuca 

P. cookii 

Wedge-tailed Shearwater 
Pale-footed Shearwater 

27 

.043 

1 

.002 

Pink-footed Shearwater 
Sooty/Slenderbill 

Christmas Shearwater 
Common(=Manx) Shearwater 

Harcourt 1 s Storm Petrel 

4 

.006 

6 

.015 

Leach’s Storm Petrel 

36 

.058 

59 

.144 

White-rumped Storm Petrel 

50 

.081 

72 

.176 

Galapagos Storm Petrel 
Black Storm Petrel 

51 

.082 



Least Storm Petrel 

Red-billed Tropicbird 

1 

.002 

2 

.004 

Red-tailed Tropicbird 

Brown Pelican 

Blue-faced Booby 

Brown Booby 

Red-footed Booby 
Frigatebirds sp. 

2 

.003 

4 

.010 

Red Phalarope 

1 

.002 

1 

.002 

Northern Phalarope 
Phalarope sp. 

1 

.002 



Pomarine Jaeger 

1 

.002 



Parasitic Jaeger 
Long-tailed Jaeger 

1 

.002 

l 

.002 

Jaeger sp. 

4 

.006 



Gull sp. 

Western Gull 

Bonaparte's Gull 






Average 


Sections Dq-D^ _ Section E Section F 








47 

•073 





9 

.014 





3 

0 

0 

• 





27 

.042 

104 

1.519 



1 

.002 





23 

•035 





57 

.088 





24 

•037 

5 

♦ 666 

3 

.103 





1 

.030 

3 

u-\ 

0 

0 

• 





4l 

.063 





194 

.300 

18 

.240 



43 

.0 66 





2 

.003 

1 

CO 
1—1 
0 

2 

.069 

39 

.060 





231 

•358 

2 

.027 



208 

.322 

9 

.120 

16 

•552 

4l 

.063 





1 

.002 





18 

.028 



3 

.103 


Sections Gq-Go 

1 T002 


162 .339 

25 .052 

87 .182 

3573 7-474 

22 . 04-6 

1 .002 

3 .006 

3 .006 


22 .046 


2 .004 

7 .015 


22 

106 

1 


3 


98 

30 

120 


. 046 
.222 
.002 
.006 
.006 
• 205 
.063 
•251 





















Table 2 (cont'd) 


% 



Average 
Sections Ci -Cq 

Average 
Sections Cj, -C£ 

Sections D-i -Dk 

Section E 

Section F 

Sections G-|-Gp 

Sabine’s Gull 






5 .010 

Black-legged Kittiwake 






6 .013 

Brown Tern 







Common/Arctic Tern 






ro 

• 

0 

0 

-p- 

Sooty Tern 

2 .003 

1 .002 

187 .289 

61 .813 



Least Tern? 



205 .317 




Black Tern 



378 .585 


3 -103 


White Tern 



1 .002 




Total Birds 

246 

148 

1783 

200 

28 

4304 

Average Density 

•396 

.360 

3-628 

3-750 

1-035 

11.105 

Total Miles 

621 

4 io 

647 

75 

29 

478 











Table 3 


Figures 


Showing Relative Aburrtace of Birds within Species Groups 
in Different Water Types * 


average Sizeof 


Water Type 

A 

Bl 

B2 

B3 

B4 

B 

Cl-3 

C4-6 

Dl-4 

E 

F 

G 

sample 

Pterodroma externa 

■f 

5 

2 

1 

0 

2 

4 

0 

0 

0 

0 

0 

562 

Phoenix/Tahitian Petrel 

0 

4 

1 

1 

2 

2 

1 

0 

0 

0 

0 

0 

9 

Kermadec Petrel 

1 

0 

1 

2 

3 

2 

1 

0 

0 

0 

0 

0 

6 

Pterod. leucoptera (a) 

0 

7 

1 

0 

0 

2 

0 

0 

0 

0 

0 

0 

5 

Pterod. leucoptera (b) 

0 

0 

1 

2 

4 

1 

2 

+ 

0 

0 

0 

0 

60 

Pterod. hvpoleuca 

+ 

8 

0 

0 

0 

2 

0 

0 

0 

0 

0 

0 

34 

Pterod. cookii 

3 

0 

1 

0 

5 

1 

0 

0 

0 

0 

0 

0 

9 

Wedge-tai1 shearwater 

+ 

2 

+ 

1 

5 

2 

0 

0 

+ 

0 

0 

0 

522 

Pale-foot Shearwater 

0 

0 

4 

0 

4 

4 

0 

0 

+ 

0 

0 

9 

173 

Sooty/Slenderbi11 

0 

•f 

4* 

4 

4 

4 

0 

0 

4- 

0 

0 

8 

97 

Common Shearwater 

0 

+ 

4 

0 

4 

4 

0 

0 

4 

2 

0 s 

8 

3710 

Harcourt 1 s Petrel 

1 

3 

1 

2 

i 

1 

4 

1 

4* 

0 

0 

0 

39 

Leach f s Petrel 

1 

2 

♦ 

i 

2 

1 

4 

1 

4- 

0 

0 

+ 

317 

WRSP (Unidentified) 

1 

3 

1 

1 

1 

1 

4 

1 

4- 

0 

0 

4* 

465 

Galapagos storm pet. 

0 

0 

0 

0 

5 

1 

4 

0 

0 

0 

0 

0 

74 

Red-billed Tropicbird 

0 

0 

0 

0 

0 

0 

2 

4 

5 

0 

0 

0 

6 

Red-tailed Tropicbird 

1 

3 

4 

0 

0 

2 

4 

0 

0 

0 

0 

0 

26 

Blue-face Booby 

+ 

0 

1 

4 

1 

1 

0 

0 

7 

0 

0 

0 

49 

Brown Booby 

0 

0 

0 

0 

0 

0 

0 

0 

6 

4 

0 

0 

212 

Red-foot Booby 

4- 

0 

0 

0 

3 

1 

0 

0 

6 

0 

0 

0 

50 

Frigatebird sp. 

0 

0 

♦ 

4 

5 

1 

0 

♦ 

+ 

*f 

2 

*4 

47 

Pomarine Jaeger 

1 

0 

0 

1 

1 

4 

4 

0 

2 

0 

0 

6 

167 

Parasitic Jaeger 

0 

0 

0 

0 

0 

0 

3 

0 

3 

0 

0 

3 

3 

Long-tail Jaeger 

0 

2 

2 

0 

0 

1 

0 

1 

0 

0 

0 

4 

6 

Jaeger sp. 

0 

1 

1 

1 

0 

1 

1 

0 

4 

0 

0 

1 

32 

Sooty Tern 

0 

+ 

1 

2 

3 

1 

4 

+ 

1 

2 

0 

0 

814 


* N0TE: Excepting the last column, the numbers in this table in no way reflect the actual 

number of biras recorded. Instead they suggest the relative abundance within 

a species seen from section to section regardless of the order of magnitude. 

# The sections used in this table are the same as for table 2. (see map 2) 

+ Indicates species present in very low numbers compared to other areas. In areas where 
none were seen a fl 0 M was recorded. 
















TABLE 4 -. Occurrence of "Land birds" At Sea, October-November 1967 

Oct. Oct. Oct. Oct. Nov. Nov. Nov. 
_ 17 18 22 23 06 11 12 Total 


Mourning Dove 
Ruby-crowned Kinglet 
Savannah Sparrow 
White-winged Dove 
Red-winged Blackbird 
Myrtle Warbler 
"Peep" Sandpiper 
Tri-color Heron 
"Puddle Ducks" 

Sparrow Hawk 
"twitbird '(unidentified) 
Pintail 
Barn Swallow 


1 1 

1 
1 
1 
1 
1 

0 2 

0 1 

0 17 

0 1 

0 0 11 

25 

o_ _o_ _q 0 

6 22 1 26 


2 

1 

1 

1 

1 

1 

2 

1 

17 

1 



111 /I') 

1 1 1 58 


TABLE 5 - Eastropac Marine Mammal Sightings (October-December 1967) 


Oct. Oct.Oct.Oct.Nov.Nov.Nov-Nov. Nov. Nov. Nov. Nov. Nov. 
18 23 -26 .31 06 07 17 18 , 19 20 2 k 27 28 


Cetacean sp 
Small Whale 

Stenella longirostris ? 
Stenella coerule oalbus 

Porpoise or Dolphin 
Bryde Whale? 

Whale sp 
Killer Whale 
Sperm Whale 


1 

1 

0 12 

0 0 35 0 0 

0 0 0 1 

0 0 0 0 1 

0 0 0 0 2 


Dec. Dec. 

01 02 


0 0 15% 200+ 0 

50 

0 5 0 2 0 1 

0 0 0 0 2 

0 

7 



1 0 


Common Dolphin I3OO 
Striped Dolphin 3 
Sea lion 


8 



















TABLE 6. Summary of Daily Observations 


Number of Miles 

3 45 

-±4— 

260 

01 00 

3 -d- 

00 

- ±0- 

197 

No. of Hours 

28.6 

24.7 

25 • 6 

17.1 

No. of Birds 

122 

724 

699 

314 

No. of Flocks* 

2 

12 

15 

4 

Average # birds/flock 

5 

14.7 

35.2 

47.5 


* Seabirds only, excludes p'halaropes 


Overall 


B), 

B 

c,-c. 

C| r c 6 

211 

1016 

i ^ 

621 

mmml v O 

410 

16.9 

84.3 

53-2 

36.7 

739 

2476 

250 

208 

7 

38 

1 

3 

79-3 

44.2 

6.0 

7.0 


V D| i 

E 

647 

75 

56.0 

5-7 

1850 

218 

27 

4 

40.7 

42.5 


F G 


29 

478 

2-5 

30.9 

62 

9277 

0 

20 

0 

450.3 

















E ASTRO PAC 

OCTOBER - DECEMBER 
1967 
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Map 1: Noon Positions on EAC 26 






































































Map 2: Water-type Divisions Used in this Report 

















































































Map 3: Selected Surface Salinities on EAC 26 











































































Map 4: Selected Surface Temperatures in Centigrade on EAC 26 






















































Map 5: The Distribution of Pterodroma externa on EAC 26 
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Map S; 


Di stribut J on of if zht-and dark-phase Wedge-tailed Shearwaters 







































































Map 9; Distribution of Leact^s Storm Petrels 



















































MaplO: Distribution Of Harcourt's and Galapagos Storm Petrels 
























































Map 11: Distribution of Red-billed and Red-tailed Tropicbirds 
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Map 13: Distribution of Pomarine Jaegers 
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Map 12T: Distribution of Feeding Flocks of Birds 


















































Appendix A. Scientific Personnel Aboard the R/V DAVID 
STARR JORDAN on EAC 2 6 


Robert W. Owen (Scientist-in-Charge) 

BCF 

Michael Kruse 

BCF 

Raymond Shuey 

BCF 

Kenneth Bliss 

BCF 

Robert McClendon 

BCF 

Robert Counts 

BCF 

Tapuni Mulitauopele 

BCF 

Arthur Hester 

SID 

Rustam Irani 

310 

Robert Brennen 

310 

Donald Seibert 

SIO 

Edward Ranger 

SIO 

Joseph Guilemette 

BPBM 

Brian Harrington 

SI 


BCF . ....Bureau of Commercial Fisheries 

SIO .. . ...Scripp f s Institution of Oceanography 
BPBM ......Bernice P. Bishop, Museum (Hawaii) 

SI ......Smithsonian Institution 







Appendix B: 


Data Collecting Activities 


Weather * Information collected at every ocean station by scientific 

personnel. Picture of the sky taken every two minutes during the 
day, continuous recording of sea surface temperature, solar 
radiation, difference between wet and dry tempearture, and 
continuous recording of sea water chlorophyLl content. 

Plankton Tows : Surface and oblique tows 4 times daily. 

Micronekton Tows : Twice daily. 

Temperature and Salinity with Depth : Taken on the average of every twenty miles 

Some stations had only temperature with depth. Also continuous 
surface readings for first two thirds of the cruise. 

Chemical Nutrients ; readings an average of four tirms daily from various depths 

Insect Sampling: Continuous survey using eight nets above the superstructure 

of the ship. 









APPENDIX C. 

Daily Abundance of Flocks (excludes phalaropes) 



18 October 


"Puddle Ducks" 

17 

Travelling 

19 October 

0920 

Leach’s Storm Petrel 

5 

Sitting on water 


1045 

Leach’s Storm Petrel 

5 

Sitting on water 

22 October 

1735 

White-rumped Storm Petrel 

13 

Feeding on line of currents 

23 October 

0950 

Leach’s Storm Petrel 

5 

On water, flushed to southeast 


1010 

Mixed feeding flock (6 species, 12 stenella) 

28 



1120 

Pintail 

25 

South 


1231 

Pterodroma externa 

6 

Feeding 


1235 

Shearwater/Petrel 

8 

At edge of rain squall 


13^6 

Mixed (k species) 

l6 

Feeding 


1350 

Storm petrels 

6 

Feeding ? 


14-59 

Storm petrels 

8 

On water 


1515 

Storm petrels and 1 Murphy’s Petrel(?) 

56 

On water with "small"slick 

2k October 

sunrise 

Mixed (1) 

285 

Feeding near buoy 

25 October 

1526 

Mixed 

28 

Feeding 

26 October 

0952 

White-rumped Storm Petrel 

10 

Feeding along current line 


1505 

White-rumped Storm Petrel 

6 

No description 

02 November 

0817 

Mixed 

87 

Feeding 


0830 

Mixed 

152 

Feeding 


0835 

Juan Fernandez Petrel 

6 

Feeding 


0837 

Juan Fernandez Petrel 

10 

Feeding 


084-5 

Juan Fernandez Petrel 

5 

On water 


0850 

Juan Fernandez Petrel 

17 

On water 


0917 

Mixed 

11 

Feeding 


1025 

Mixed 

72 

Feeding 

03 November 

1350 

Mixed 

9 

Sitting on water 

05 November 

0730 

Mixed 

102 

Feeding 


07 46 

White-rumped Storm Petrel 

8 

On water 


0933 

Mixed 

7 

Feeding 


1013 

White-rumped Storm Petrel 

19 

Sitting on water 


1015 

Sooty Tern (adult) 

13 

Traveiling 


1358 

White-rumped Storm Petrel 

10 

Travelling with ship 

07 November 

1330 

Mixed 

22 

Feeding 


14-11 

Mixed 

21 

Feeding 


14-19 

Mixed 

23 

Feeding 


14-22 

Mixed 

30 

Feeding 


1510 

Sooty Terns 

8 

Feeding 


1528 

Sooty Terns 

28 

Feeding 


1547 

Mixed 

80 

Feeding 


1550 

Sooty Tern & Jaeger 

10 

Feeding 

12 November 

1000 

White-rumped Storm Petrel 

5 

Feeding 






APPENDIX C ( 

cont’d) 


13 November 

0930 

Red-footed Booby 

11+4-7 

Wedge-tailed Shearwater 

14- November 

1530 

Wedge-tailed Shearwater 

15 November 

0925 

Mixed 


094-7 

Mixed 


11+23 

Mixed 

17 November 

0824 

Storm petrel 

19 November 

0635 

White-rumped Storm Petrel 

21 November 

1535 

Galapagos Petrel 

22 November 

1545 

Mixed 

23 November 

0700 

Mixed 

0952 

White-rumped Storm Petrel 


0954 

Wedge-tailed Shearwater 


1350 

Shearwater/Petrel 

24- November 

0735 

Mixed 


1505 

Storm petrel 

26 November 

1315 

Mixed 


1520 

Blue-faced Booby 

27 November 

0906 

Mixed 


1220 

Mixed terns 


1231 

Mixed terns 


1326 

Mixed terns 

28 November 

0740- 

0815 

Brown Booby (6 flocks) 


1317 

Boobies and terns 

29 November 

0722 

Brown Booby 


0722 

Least Tern(?) 


0812 

Terns and boobies 


0820 

Terns and boobies 


O 83 O 

Black Storm Petrel 


0834 

Mixed Terns 


0851 

Black Terns 


1011 

Mixed flock 


1233 

Boobies and terns 

1526-32 

Common Shearwater (2 flocks) 


1545 

Common Shearwater and Sooty Terns 


1555 

Common Shearwater 


f 




11 

12 

18 

112 

45 

15 

6 

6 

16 
264 

10 

6 

7 

8 

254 

r 

Following ship 

Searching 

Searching 

Searching 

Searching 

Feeding 

On water 

Travelling 

Following ship 

Feeding over Skipjack 

Feeding 

On water 

On water 

On water 

Searching, distinct targets showing on ship's 
sonar 

6 

231 

13 

16 

12 

9 

10 

48 

On water 

On water 

Feeding 

Feeding 

Feeding 

Feeding 

Feeding 

Travelling 

109 

8 

11 

77 

86 

5 

157 

50 

6 

21 

(total) 15 

125 

9 

Feeding 

Travelling 

Feeding 

Feeding 

Feedi ng 

Travelling 

Feeding 

Feeding 

Feeding 

Feeding 

Travelling 

Feeding 

Travelling 




APPENDIX C Daily Abundance of Flocks (cont’d) 


01 December 


02 December 


0845 

Mixed 

8 

Feeding 

0856 

Bonaparte T s Gull 

8 

Milling 

0927-0934 

Bonaparte T s Gull (2 flocks) (total) 

14 

Travelling 

1035 

Western and Herring-type Gull 

15 

Following 

1052 

Mixed 

16 

Feeding 

1100 

Bonaparte 1 s Gull 

7 

Travelling 

1110 

Mixed 

33 

Feeding 

1115 

Mixed 2160 birds, 500 Delphinus 


Feeding 

1207 

Bonaparte T s Gull 

7 

On water 

1240 

Common Shearwater, Shearwater/Petrel, 
Jaeger, Pelican 

1525 

Feeding 

1300 

Storm Petrel (?) 

5000 

On water 

1310 

Bonaparte 1 s Gull 

5 

On water 

1319 

Common Shearwater 

8 

Travelling 

1333 

Bonaparte T s Gull 

18 

On water 

1338 

Mixed 

18 

Feeding 

1440-1525 

Common Shearwater (5 flocks) (total) 

' 3^ 

Feeding 

1450 

Bonaparte T s Gull 

13 

Travelling 

1342 

Mixed 

85+7sea 

lion Feeding 

1352 

Mixed 

18 

Feeding 

1355 

Mixed 

13 

Feeding 





* «4 

* Appendix D: 

Periods of Time spent in Water-type Sections as defined in 

This Report* 


Section A: 

19-21 Qct. and 22 Oct* until 1630 hours 

Bl: 

1631 hours 22 October until 1300 hours 26 Oct. 

32: 

0800 hours 02 November until sunset 05 November 

B3: 

14-16 November 

B4: 

22-24 November 

C1-C3: 

1300 Hours 26 October until 0800 hours 02 November 

C4-T.6: 

17-21 November 

D1-D4: 

6-7Nov., 11-13 Nov., 25 Nov-1200 hours 29 November. 

E: 

1200 hours 29 Nov.- 1200 h >urs 30 Nov. 

F: 

1200 hours 30 Nov- sunset 30 November 

G1-G2: 

17-18 October, 1-2 December 


* See map 2 
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Date 


£astt 

Ship _(__) Cruise No. 


Organizatio n p.ft, 8 


Recorder 


Sunrise: 

Time 

Position: 

Lat. 

, Long 

Sunset: 

Time \ 9 U 

Position: 

Lat. 

, Long 


Miles travelled from 0000 hours to sunrise = _ 

Miles travelled from sunrise to sunset = __ 

Miles travelled from sunset to 2400 hours = _ 

TIME OF FIX TYPE OF FIX LATITUDE_LONGITUDE 

1 . >? / >< ' 

2. !\ 7 " > ' • - ’ / 

3. 

✓ 

4. 

5. 

Hourly Positions: 


Time Latitude Longitude Wind Dir . Wind Sp . Wave Dir . Wave Hgt . 


U7 ~ ! / 


0100 

O / Ofc 



11 " ■ ■ 

1 


0200 

^ 1 * J 9 






0300 







0400 


— O 





0500 

f c * 






0600 

} - 6 t 






0700 


- D V 





0800 

^ A N /y *7 

4V 





0900 


S3 / . 





1000 







1100 

- y. ^ 

- 





1200 







1300 


// 1 





1400 

( 






1500 







1600 


// f 





I700 


i/ / 





1800 







1900 







2000 

^ f'I*-, 






2100 







2200 







23 00 

>9 V 






2400 


1 , . - _ 
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EASTKOPA O 


Date _ jq $ Shi p Jordan ( ) Cruise No. 

Organization F.Q.B.s P. _ Recorder__ 


Sunrise: 

Time 

Position: 

Lat. 

, Long 

Sunset: 

Time 

Position: 

Lat. 

, Long 


Miles travelled from 0000 hours to sunrise = 


Miles travelled from sunrise to sunset 


Miles travelled from sunset to 2^00 hours = _ 


time of fix type of fix latitude longitude 


1. c 2- D Pt - 2 7 \ / "7 - sc 

a 

2 . C ' 

3. 

>7 u T r 7 - d 0 

4. r l 4=6•>.-) - ' 

*' * ~ * •' \ \ y* i 

5. 

J *,‘i i J \ f S *-d> e 

Hourly Positions: 
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£/\£Tf2ap^o 


Date _ l 9_£7' Shi pov). _(_) Cruise Wo. 

Organization PE>» Ss. P. _ Recorder_ 


Sunrise: 
Sunset: 


Time_ 

Time 


Position: 
Posit ion: 


Lat. 2 5" 5 C 9 

Iat-Jl_. 


Long. 

Long. 



Miles travelled from 0000 hours to sunrise = ' / 


Miles travelled from sunrise to sunset 


Miles travelled from sunset to 2^00 hours = 



TIME OF FIX 

TYPE OF 

FIX LATITUDE 

LONGITUDE 

1. 

r j s 

S | > 

^ t*7i ? 

•A. ^6'°° 

i} sr a 7 

2. 

/? ^0 

t /! M 


! L f ^ 

3. 


S L 

4- 2.3-3 $ 

IU-M V 

4. 



' 


5. 





Hourly Positions: 




Time 

Oc 

Latitude 

7 7^ 7 <T 

Longitude 

/ 1 

Wind Dir. Wind Sp. 

Wave Dir. Wave Hgt 


0100 





!- 


0200 







0300 







0400 

- 






0500 

3 1. - ~z c 

■*-? , 





0§00 

M a 7 






0700 

2 : - f H 

1 





0800 

2 r - iV"2- 






0900 


7. 1 , 





1000 


trj 

J 





1100 


11 Z - 7 ^ 





1200 

1 ■ : <4 

if 2- ;;a 





1300 







1400 







1500 

/ 






1600 







1700 







1800 


I 1 t U • •' 





1900 







2000 







2100 







2200 







2300 







2400 
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AsTaoPAC. 

Date 2C Orf~ Shi p R.o. ?orp/M (_) Cruise No. 

Organization F.Q.B.S.P-_ Recorder_ 


Sunrise: 

Time 

OC 

Position: 

Lat. 0 \■ f ' 

, Long. 

m~o 5" 

Sunset: 

Time 

IS 3 1 

Position: 

Lat. ! - 5 

, Long. 

llf-10 









Miles travelled from 0000 hours to sunrise = 


Miles travelled from sunrise to sunset 


Miles travelled from sunset to 2400 hours = Ua 


TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 


1. 

0630 

2. 

n- H( 

3- 

IS 

4. 



Stur S Zl~ 

L A K\ 2o v 

'StfWU I 7 - 


2'%' 


PI 

111 -06 

S6 

ll C f~ 11 


5. 


Hourly Positions: 


Time 

Latitude 

Longitude 

Wind Dir. 

Wind Sp. 

Wave Dir. 

Wave Hgt 

,c j 

V* «4 ~ X fT 

\ - ss 

0100 

22. "1 ¥ 

7 7 



| 


0200 

>2-1 3 

! 1 f ~<t 





0300 


f : ’ 





0400 


iff -06 





0500 


Ilf ~ O J2 





0600 

*2.\- 3 1 

8 * 1 / M 





0700 

*X [ - 320 

1(7-0$ 





0800 

1 \ d 9 

117-06 





0900 

10 - KS 






1000 

5 0 7 £ 

H 





1100 

t 0 1 ,1 

11 ^-os 





1200 

*’/ O " ** 1 ‘= 

U 1-0 £ 





1300 

20 - Ml 






1400 

2* 3 / 

119 - f 7 





1500 







1600 

' f 

ui- C'i 





1700 

jO 

£ 

(w-fl ? 





1800 






— 

1900 







2000 







2100 







2200 







2300 







2400 

1 ■? - 1 ‘t 

>><?-! 



















































































Date m _1 ^6? Shi pM.vTord*.^ _(_) Cruise No. 

Organization PO.B.S.p. _ Recorder_ 


Sunrise: Time 0656 


Sunset: Time i S 3 5 


Position: 

Lat. (- % V y l 

, Long. /'t 

Posit ion: 

Lat. 1 \ Lj 

, Long. (\ f ~7 


Miles travelled from 0000 hours to sunrise = 


Miles travelled from sunrise to sunset 


Miles travelled from sunset to 2400 hours = 


TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 


w % w 

Ilf c7 

3- 

4. 



5 




Hourly Positions: 


Time 

Latitude 

Longitude 

Wind Dir. 

Wind Sp. 

Wave Dir. 

Wave Hgt 

60 0 l 

*, 0 t lI 

ll*?- 1 6 

0100 


rl . 



1 


0200 


•0 

1 

0 





0300 







6400 







0500 

f - m 

nq-ot 





0600 

r 

\ \ ° l-K /. 





0700 

\ : 5 - s 1 






0800 

\ 

. i 





0900 

l€- 'S 






1000 







1100 

1 7 - > { 






1200 


i i O » 





1300 

17 

~7 





1400 

< 7 - $£ 

a VK» 

1 ■ ^ 





1500 

l?'M O 

1 1 > ‘C 7 





1600 

I 7 7 .C 

U <? 0 " 





I700 







1800 

17-7 

. IT' 7 . 





1900 







2000 







2100 







2200 







2300 







2400 

\ 6 ' 

1 1 f ID 
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(TAstaop^c. 


Date t v _ \ a. (, 7 - Shi p g t v>. rorj a n _(_) Cruise No. 

Organization F.0 P._ Recorder_ 


Sunrise: 

Time 

OC 4d 

Position: 

Lat. 

_? 

Sunset: 

Time 

H H d 

Position: 

Lat. 

5 


Long. 

Long. 


Miles travelled from 0000 hours to sunrise = 
Miles travelled from sunrise to sunset 
Miles travelled from sunset to 2400 hours = 


7 ^ 0 0 


TIME OF FIX TYPE OF FIX LATITUDE_ LONGITUDE 



4. 

f 

5. 

Hourly Positions: 

Time Latitude Longitude Wind Dir . Wind Sp . Wave Dir . Wave Hgt . 
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FASTTiOpA C. 


Date 1 3 oc ^ Shi pK.O. gV> T <U~ (_) Cruise No. 

Organizatio n p.Q,fe. S, p. _ Recorder_ 


Sunrise: Time Position: Lat._ , Long. 


Sunset: Time Position: Lat._, Long._ 


Miles travelled from 0000 hours to sunrise = 


Miles travelled from sunrise to sunset = _ 

Miles travelled from sunset to 2^00 hours = 


TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 


1 . 

2 . 

3. 

4 . 

5. 

Hourly Positions: 

Time Latitude Longitude Wind Dir . Wind Sp . Wave Dir . Wave Hgt . 
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Date 


FASTROPA c. 

7 - Shi p |?,U.Toyt) aiA ( 


) 


Cruise No. 


Organization Ro. B S-P- 


Recorder 


Sunrise: 

Time O 6 S 

Position: 

Lat. , 

Long. 

Sunset: 

Time [( V 

Position: 

Lat. 

Long. 







Miles travelled from 0000 hours to sunrise = 
Miles travelled from sunrise to sunset = 

Miles travelled from sunset to 2400 hours = 
TIME OF FIX TYPE OF FIX LATITUDE 


LONGITUDE 


Hourly Positions: 


Time 

Latitude 

Longitude 

Wind Dir. 

Wind Sp. 

Wave Dir. 

Wave Hgt 


( 

lm /o 

0100 




— 

1 - 


0200 

1 0 - f - M 

LJ 





0300 







0400 

09 0 






0500 


I C ti 





0600 


‘/ 9 -J 3 





0700 

£V/ r 7 

1141-03 





oaoo 

0? 17 

. ( 9 -CJ 





0900 

C> c < 3 7 

<i ?- CL? 





1000 

- -< ' -7 9 

1 (? • 0 4 





1100 

l' > - 2 3 

; 1 <? -0 M 





1200 

07 ^ 






1300 

cyj - 2 "J 






1400 

OA- 1 C 






1500 







1600 

0 v - ' v/ 






I7OO 







1800 

0 2 - 5 ^ 






1900 

/; : V £ 



• 



2000 







2100 







2200 







2300 







2400 


■ ' - . * ‘ 7 . 






-o? yr 


t 


/ 
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EAsTROp/k: 

Date g" Qft \3A7 - Shi p ft.v/.TQftPAN (_) Cruise No. 

Organization ?-&S.S.F. Recorde r _ 


Sunrise: 

Time 

Position: 

Lat. 

, Long. 

Sunset: 

Time 

Posit ion: 

Lat. 

, Long. 


Miles travelled from 0000 hours to sunrise = 


Miles travelled from sunrise to sunset = 13 

Miles travelled from sunset to 2400 hours = 


TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 


1 . 

2 . 

3. 

4. 

5 . 


Hourly Positions: 


Time 

«p** j r t 

it * *• i 

Latitude 

0 %-CO 

Longitude 

1 

Wind Dir. 

Wind Sp. 

Wave Dir. 

Wave Hgt 

0100 







0200 







0300 







0400 

07- 2.JT 






0500 


ItS ~Li 





0600 

07- 2 O' 

/It ■ Z ! 





0700 

til - / i 

uv : 2 - 





0800 

: X ? 






0900 

Cg H 7 

■ 





1000 







1100 

, . ■ 'i 

r ! f Jf . 





1200 

- 






1300 







1400 







1500 

OC, -c ~7 

1 ) 





1600 







1700 


| t Qf — ciCs 





1800 







1900 

C 



* 



2000 

•4 . 






2100 







2200 







2300 







2400 


















































































EAsr/ 2 op*»c: 


Date p, ur + _ '46 Shi p e i> Tqrpam _(_) Cruise No. 

Organization p.o.&.s.p._ Recorder_ 


Sunrise: Tim e -i t Position: Lat._, Long._ 

Sunset: Time \_%^0 _ Position: Lat .( _, Long._ 


Miles travelled from 0000 hours to sunrise = 


Miles travelled from sunrise to sunset 


Miles travelled from sunset to 2400 hours = 


TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 


1 . 

2 . 

3. 

4. 

5. 

Hourly Positions: 


Time Latitude Longitude Wind Dir . Wind Sp . Wave Dir . Wave Hgt . 





































































Date / , _ i-=U ?■ 

Organization P.p.&.-S. P. 


EAsTaopAC 

Ship g.\). JogDAM. 


SO 


( 


Cruise No 


Recorder 


Sunrise: 

Time 

Position: 

T J- 

Lat. , 

Long. 

Sunset: 

Time / . 

Position: 

Lat. 

Long. 







Miles travelled from 0000 hours to sunrise = 
Miles travelled from sunrise to sunset 
Miles travelled from sunset to 2^-00 hours = 
TIME OF FIX TYPE OF FIX LATITUDE 


LONGITUDE 


*f* 7 time 
On At( diodes 

A\+^od£j h t ^ 


5. 


Hourly Positions: 

Latitude Longitude Wind Dir . Wind Sp . Wave Dir . Wave Hgt . 


t^CAL 

‘Time 



•to 1 0 2 £> 


h r r ^ f /< 


< O t' (t -/ v r ti W? 
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EAsT/ZOPAC 

Pat e _Shi p A.v>.Togp/SM _(_) Cruise No. 

Organization P.o.B.S.?. Recorder 


Sunrise: 

Time H 0 

Position: 

Lot • 

_J Long 

Sunset: 

Time ' - 

Posit ion: 

Lat. 0 ' 

/ 

, Long 


Miles travelled from 0000 hours to sunrise = 


Miles travelled from sunrise to sunset = : 1 " ’ * 

Miles travelled from sunset to 2400 hours = ^^ 


TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 


1 . 

2 . 

3- 

4. 

5. 

Hourly Positions: 

Time Latitude Longitude Wind Dir . Wind Sp . Wave Dir . Wave Hgt . 








































































SftST^OPAC 


Date - * _ 7 - Shi p ff jJ. iTcrl^^ ( m 

Organization P*6- G. $>. P._ Recorder_ 


) 


Cruise No. 


Sunrise: 

Time O ■ H O 

Position: 

Lat. , 

Long. 

Sunset: 

Time i ^ 3 £ 

Position: 

Lat. " " , 

Long. 


• 





Miles travelled, from 0000 hours to sunrise = 


Miles travelled from sunrise to sunset 




I 3 '* 


Miles travelled from sunset to 2400 hours = 


TIME OF FIX 


TYPE OF FIX 


LATITUDE 


LONGITUDE 


1 . 


£ + <a. K 


2 . 

3 . 

4 . 

5 . 

Hourly Positions: 


Time 

&c 

Latitude 

Longitude 

Wind Dir. 

Wind Sp. 

Wave Dir. 

Wave Hgt. 

S 

u 9 - 

0100 







0200 







0300 







0400 







0500 







0600 

-H14 

TiT~ol 





0700 

C Z" 

ns 





0800 

03 S 

> 

V * 





0900 

C — *5^- c . 

1 1 ? 4 : • 





1000 

< 2 S 






1100 







1200 

_ 

C3 - \ 7U > 

M sr~ r <£ ' 





1300 

^3-i “V 






1400 

f 






O 

O 

4r\ 

H 


; 7 u z 





1600 


1 1 ■ Of 





1700 


1 ' 17 





1800 

*y- ■' ? • 

H7- c •; 





1900 

O i- O 't 






2000 







2100 







2200 

0 fe 5 






2300 







2400 

• ■? : 
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EAsrrctfpAc 


Date___ 

Organization P.o.ft.s. P. 


Ship E,\l Tor pan_( 


) 


Cruise No. 


Recorder 


} I r 


t . 


( 




Sunrise: Time 


Sunset: Time 


Position: Lat. ~ 
Position: Lat. 


Long. 
Long._ 


Miles travelled from 0000 hours to sunrise = 


Miles travelled from sunrise to sunset 


Miles travelled from sunset to 2400 hours = • _ 

TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 



2 . 

3. 

4. 

5. 

Hourly Positions: 

Time Latitude Longitude Wind Dir . Wind Sp . Wave Dir . Wave Hgt . 


v s - £ ? 


0100 







1 ^ 

r 

/; 

0200 







0300 







0400 







0500 


f > r - 
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E ASTRO PAC 


Date ■ ) Q ’ J ~ t<u?- Shi pR,U .torm _(_) Cruise No. 

Organization P-O.fe.SP-_ Recorder_ 


Sunrise: 

Time >60 7 

Position: 

Lat. 

, Long 

Sunset: 

Time 

Position: 

Lat. 

, Long 


Miles travelled from 0000 hours to sunrise = 


Miles travelled from sunrise to sunset 


Miles travelled from sunset to 2400 hours = 


TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 



2 . 

3 - 

4 . 

5. 

Hourly Positions: 


Time Latitude Longitude Wind Dir . Wind Sp . Wave Dir . Wave Hgt . 

• I — /|? i 
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o 4 oo. 







0500 
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2000 
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E AST&Op/*c 


Date H , \j£9^ Shi p R.J. J or( j ar , _(_) Cruise No. 

Organizat ion ?.o. &.s- ?> _ Recorder__ 


Sunrise: 

Time 0 6 1-4 

Position: 

Lat. 

Long. 

/ i Y 1 ^ 

Sunset: 

Time \ • t 

Position: 

Lat. 

7 3 , Long. 

1 1 2-2.Lf 


Miles travelled from 0000 hours to sunrise = 


U 


“L 


Miles travelled from sunrise to sunset 



Miles travelled from sunset to 2400 hours 



TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 



2 . 

3 - 

4 . 

5 . 

Hourly Positions: 


Time Latitude Longitude Wind Dir . Wind Sp . Wave Dir . Wave Hgt . 

r * > f 
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0300 
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EASTROPAC 


Date_ ' , Shi pg,y. tqbpa^ _(_) Cruise No. 

Organization p.0-6.9.P._ Recorder__ 


Sunrise: 

Time & 1 -- 

Position: 

Lat. L > Z. ~L , 

Long, i -\ - ' / 

Sunset: 

Time 

Posit ion: 

Lat. 0 ' 

Long. 







Miles travelled from 0000 hours to sunrise = 


Miles travelled from sunrise to sunset 


Miles travelled from sunset to 24-00 hours = L ! ; 


TIME OF FIX TYPE OF FIX LATITUDE_ LONGITUDE 



2 . 

3- 

4. 

5 . 


Hourly Positions: 


Time 

Latitude 

fZ ^ 4 9 

f / .• / * * i 

Longitude 

Wind Dir. 

Wind Sp. 

Wave Dir. 

Wave Hgt. 
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CASTROfAo 


Date Shi p (?,(/, T<)aD/»(v/ ( _) Cruise No. 

Organization P.p.B.S- P,_ Recorder__ 


Sunrise: 

Time 

r i 

Position: 

Lat. j *£■ ? 

Long. 

Sunset: 

Time 

1^05 

Position: 

Lat. 

Long. 








Miles travelled from 0000 hours to sunrise = 
Miles travelled from sunrise to sunset = 
Miles travelled from sunset to 2400 hours = 


u 

c n 


TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 



2 . 

3. 

4. 

5. 

Hourly Positions: 

Time Latitude Longitude Wind Dir . Wind Sp . Wave Dir . Wave Hgt . 


C C‘Q\ q( • Q y I 
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f^STHOPflc. 


Date 4 ! o J ig £ 7 - Ship_£ JL j ! j fi ap A!i j_(_) Cruise No. 

Organization P.Q.&.S-P- _ Recorder_ 


Sunrise: 

Time x 

Position: 

Lat. ' 

Long. 

Sunset: 

Time ) }■ o C 

Posit ion: 

Lat. n t 

Long. 







Miles travelled from 0000 hours to sunrise = 


Miles travelled from sunrise to sunset = _ 

Miles travelled from sunset to 2400 hours = __ 

TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 




3- 

4. 



Hourly Positions: 


Time Latitude Longitude Wind Dir . Wind Sp . Wave Dir . Wave Hgt . 
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E ASTROPAC. 

Date Q5 November, Shi pg.v, tqrpanI (_) Cruise No. 

Organization ?.<3\3>.9.P._ Recorder_ 


Sunrise: Time 0615 


Sunset: Time (755 


Position: Lat._ 

Position: Lat. 


Miles travelled from 0000 hours to sunrise = 
Miles travelled from sunrise to sunset = 
Miles travelled from sunset to 24-00 hours = 



Long.__ 

Long._ 


TIME OF FIX TYPE OF FIX LATITUDE_ LONGITUDE 



2 . 

3- 

4. 

5 . 

Hourly Positions: 

Time Latitude Longitude Wind Dir . Wind Sp . Wave Dir . Wave Hgt . 


fx-rroM hi 
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£ ASTRO PA C 


Date 06 WoveMR6ft 1967 

Ship Ton pan 

( 

) 

Cruise No. 

Organization P .O.S.S. P. 

Recorder 




Sunrise: Time 061 X 

Position: 

Lat. 


, Long. 

Suns et: Time 173^ 

Posit ion: 

Lat. 

l L - "7 ^ 

, Long. 



Miles travelled from 0000 hours to sunrise = 

Miles travelled from sunrise to sunset 
Miles travelled from sunset to 2400 hours 

TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 




2 . 

3- 

4. 

5 . 


Hourly Positions: 
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Date 07 NOV, /fe 7 

Organizatio n P.O.&.s.P. 


bastizopac. 
Shipg ,\J. o tD/qi^ 

Recorder 


) Cruise No. 


Sunrise: Time 0610 
Sunset: Time ( 7(5 


Position: 

Lat. 

. 

Long. 


Position: 

Lat. 

> 

Long. 

! * r - f "2 


Miles travelled from 0000 hours to sunrise = / 

Miles travelled from sunrise to sunset 
Miles travelled from sunset to 2400 hours 
_ TIME OF FIX TYPE OF FIX LATITUDE _ LONGITUDE 

1 . 



2 . 

3. 

4. 

5 . 

Hourly Positions: 


Time Latitude Longitude Wind Dir . Wind Sp . Wave Dir . Wave Hgt . 
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Date (f KQVEMBgR /967 

Organizatio n P.Q> Q> 


Shi pr^w. itotepa w ( 
Recorder 


Cruise No. 


■ Sanri 9 e: Time 06 0 5 


_ Position: Lat. 

Sunset: Time kour s Position: Lat. 


AloNt- MEXICAN COAST CO..-60 rvnt N6 of Ac*.pu\cO 

, Long. 


Long. 


i^uj ■— • / i - U? N( d<7 f - C j 

Miles travelled from 0000 hours to sunrise = 

IU-M- S' 

Miles travelled from s^ anrir-sg - to sunset = 


H 


A TJ li 


> r* C 


/ 


Miles travelled from sunset to 2400 hours = _'_ 


TIME OF FIX 


TYPE OF FIX 


LATITUDE 


LONGITUDE 




5. 

Hourly Positions: 

Time Latitude Longitude Wind Dir . Wind Sp . Wave Dir . Wave Hgt . 


0100 



. 

— 



0200 







0300 







0400 







0500 







0600 







0700 







0800 







0900 







1000 







1100 







1200 







1300 

I i « < * \ 
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EAsTn-opAcL 

Date j j, hlcxjenbnr/76 7 Shi p p.j.jrnd/>>n (_) Cruise No._ 

Organizat io n F/VP^.S . P. _ Recorder__ 

Sunrise: Tim e 05 5S _ Position: Lat.__ ? Long, jc 

Sunset: Time [73-3 Position: Lat._, Long._ 


r ' 

Miles travelled from 0000 hours to sunrise = 


Miles travelled from sunrise to sunset 



Miles travelled from sunset to 2400 hours 



TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 


1 




2 . 

3. 

4. 

5. 

Hourly Positions: 

Time Latitude Longitude Wind Dir . Wind Sp . Wave Dir . Wave Hgt . 


I 
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Date |Na^g^flfr life? - 

Organiz at ion E.O-O-S- EL 


eastropac 

Shi p R-J-rogDANt (_) Cruise No. 

Recorder 


Sunrise: Time 0610 


Sunset: Time 17 ZO 


Position: 

Lat. 

, Long. 

Position: 

Lat. 

, Long. 



Miles travelled from 0000 hours to sunrise = _i_ 

Miles travelled, from sunrise to sunset = 1 / _ 

Miles travelled, from sunset to 2^00 hours = _ _ 

TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 



2 . 

3- 

4. 

5 . 


Hourly Positions: 
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Date m i\bi/ef4b«< 


EAST PoP*c 

Ship(t.v/.(_) Cruise No. 


Organization P.O- fe. S. P._ Recorder 


Sunrise: Tim e Q_600 Position: Lat._Long. 

Sunset: Time t^^'1720 Position: Lat._, Long. 


Miles travelled from 0000 hours to sunrise = 


Miles travelled from sunrise to sunset 


Miles travelled from sunset to 2400 hours = 


TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 



2 . 

3- 

4. 

5 . 


Hourly Positions: 


Time 

Latitude 

Longitude 

Wind Dir. 

Wind Sp. 

Wave Dir. 

Wave Hgt. 
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Date |5IW*nber { 967 - 

Shipe,i/ Il yjep^^ ( ) 

Cruise No. 

Organization P.6.B. S*P 4 

Recorder 



Sunrise: Time ft? 05 5 S 

Position: Lat. 

, Long. 

1 7*0 

Sunset: Time 17 ZD 

Position: Lat. 

, Long. 



Miles travelled from 0000 hours to sunrise = ' ^ 


Miles travelled from sunrise to sunset 
Miles travelled from sunset to 24-00 hours 

TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 



1 . 

2 . 

3- 

4. 

5 . 


Hourly Positions: 


Time 

Latitude 

Longitude 

Wind Dir. 

Wind Sp. 

Wave Dir. 

Wave Hgt 

•V')/') I 
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Pate /^M) utTnniufT- 1*16 

Organizatio n P.Q.g.S.i^- 

Sunrise: Tim e og 5t> 
Sunset: Time 17 VO 


Ship R. a gOttPAN 


(. 


) 


Cruise No. 


Recorder 


Position: Lat. 


_. Long. 


Position: Lat. 


, Long. 


LONGITUDE 


Miles travelled from 0000 hours to sunrise = _ 

Miles travelled from sunrise to sunset = _ 

Miles travelled from sunset to 2400 hours = __ 

TIME OF FIX TYPE OF FIX LATITUDE 

1 . 

2 . 

3 . 

4 . 

5 . 

Hourly Positions: 

Time Latitude Longitude Wind Dir . Wind Sp . Wave Dir . Wave Hgt 


0100 




- f 



0200 







0300 







o 4 oo 







0500 







0600 







0700 



1 




0800 







0900 







1000 







noo 







1200 







1300 

( - 1 7 






i 4 oo 







1500 

— 0 1 

1 c - i 7 





1600 







1700 







1800 







1900 







2000 







2100 







2200 







2300 







2400 

% s 







958 b-SI-MNH 
Rev. 9 / 28/66 




































































E ASTRO PA <1- 

Date 17 IMa^^ber 7 - Shi p H< 0 . TorpakI (_) Cruise No. 

j 

Organizatio n PoS-S. P. _ Recorder_ 

Sunrise: Time_ 05 SO Position: Lat._, Long._ 

Sunset: Time [ 7 SO Position: Lat._, Long._ 


Miles travelled from 0000 hours to sunrise = 


Miles travelled from sunrise to sunset 


Miles travelled from sunset to 2400 hours = 


TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 


1 . 

2 . 

3 . 

4 . 

5 . 


Hourly Positions: 


Time Latitude Longitude Wind Dir . Wind Sp . Wave Dir . Wave Hgt . 
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£ASTR.oPao 

Pate l? Khi<g*«i>«r^ Shi p g.\).viooPArt (_) Cruise No. 

Organization P.Q-B.s.P._ Recorder_ 


Sunrise: 

Time 05 h 0 

Position: 

Lat. , 

Long. 

Sunset: 

Time (7 5<0 

Position: 

Lat. , 

Long. 


Miles travelled from 0000 hours to sunrise = _____ 
Miles travelled from sunrise to sunset = 


Miles travelled from sunset to 2^00 hours = 


TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 



2 . 

3 . 

4 . 

5 . 

Hourly Positions: 

Time Latitude Longitude Wind Dir . Wind Sp . Wave Dir . Wave Hgt . 


CP < v‘C -J V“ 
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EASTfWPA*^ 


Date II Now<wl)fr [SAT Shi p&/ (Tma* __(_) Cruise Wo. 

Organization RO.Q..S.P. Recorder_ 


Sunrise: Time 05 2-0 

Position: 

Lat. 

, Long 

Sunset: Time |73^ 

Position: 

Lat. 

, Long 


Miles travelled from 0000 hours to sunrise = 


Miles travelled from sunrise to sunset 


Miles travelled from sunset to 24-00 hours = 


TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 


1 . 


2 . 

3 . 

4 . 

5 . 


Hourly Positions: 


Time 

Latitude 

Longitude 

Wind Dir. 

Wind Sp. 

Wave Dir. 

Wave Hgt 
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Date 40 ^/uifimher 7- 

t A STROP fitC* 

Shipp^.ToRp^^ ( ) 

Cruise No. 

Organization RO.B.S-p. 

Recorder 



Sunrise: Time O!? 1 

Position: Lat. 

, Long. 

Sunset: Time 1 7 IS/ 

Position: Lat. Q- 

, Long. 



Miles travelled, from 0000 hours to sunrise = 


Miles travelled from sunrise to sunset 


Miles travelled from sunset to 2400 hours = 


TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 


1 . 

2 . 

3. 

4. 

5 - 


Hourly Positions: 
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Pate nt Noq £-»m 7 k,v?>^ jogp^fsi ( ) Cruise No# 

Organization p.o-B.S.P. _ Recorder__ 


Sunrise: 

Time 


Position: 

Lat. 

4" S, 

Long, (■ ' 


Sunset: 

Time 


Position: 

Lat. 

N, 

Lon^. C ~ f l f 

u J 


Miles travelled from 0000 hours to sunrise = 


Miles travelled from sunrise to sunset = 


Miles travelled from sunset to 2400 hours = 


TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 


1 . 

2 . 


3 . 

4 . 


5 . 

Hourly Positions: 


Time Latitude Longitude Wind Dir . Wind Sp . Wave Dir . Wave Hgt . 
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Dat e fx November 


EASrcOPAC- 

Shi p 7 qi?mm (_) Cruise No. 

Organization P.p. B.S ■ P- _ Recorder_ 


Sunrise: Time 


Position: Lat._Long. 


Sunset: Time 


Position: Lat. 



Miles trave l led from 0000 hours to sunrise = 


Miles travelled from sunrise to sunset 


Miles travelled from sunset to 2400 hours = 


TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 



2 . 

3 - 

4 . 

5 . 

Hourly Positions: 


Time Latitude Longitude Wind Dir . Wind Sp . Wave Dir . Wave Hgt . 
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EAsrito p/ic. 


Date l 3 M 6 7 ~ Shi p g,i/. Tort pan _ (, 

Organization P-ft-g-s-V 7 -_ Recorder_ 


) 


Cruise No 


Sunrise: 

Time 

o 6*3-1 

Position: 

Lat. , 

Long. C 

Sunset: 

Time 

(717 

Posit ion: 

Lat. 

Long. 








Miles travelled from 0000 hours to sunrise = 
Miles travelled from sunrise to sunset = 

Miles travelled from sunset to 24-00 hours = 
TIME OF FIX TYPE OF FIX LATITUDE 


3 / 


O T- 


M-7 


LONGITUDE 



2 . 

3 . 

4 . 

5 . 

Hourly Positions: 


Time Latitude Longitude Wind Dir . Wind Sp . Wave Dir . Wave Hgt . 


L r i 
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U l—f — - T •. 

1 r. f Y L’"’ 7 
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1900 

0 

4 






2000 







2100 







2200 







2300 


t1 





2400 

\ S 
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£ ASTRO PAC. 

Date an- Mfli/EMGCR IT6 7 - Ship R.u fonW _(_) Cruise No. 

Organization P.O-S-S- _ Recorder_ 


Sunrise: Time 


5 1 


Position: Lat. 


Long. 


•) . 


)<& <r \ 


Sunset: Time ' 


Position: Lat. 


fyy - W i 


Long. 


d 1 •• o u 


Miles travelled from 0000 hours to sunrise = 



Miles travelled from sunrise to sunset 



Miles travelled from sunset to 2400 hours - 


TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 



2 . 

3 . 

4 . 

5 . 

Hourly Positions: 


Time Latitude Longitude Wind Dir . Wind Sp . Wave Dir . Wave Hgt . 


0100 

1 * 
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X*I A 
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1 r 
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EASTflOPA^ 

Date 35 NDtf EMBEPv 146 ? *- Shi p a.w.ror W (_) Cruise No. 

Organizatio n P.p.Q.S.P- _ Recorder_ 


Sunrise: 

Time 

Position: 

Lat. - 

, Long. 

J <3 

Sunset: 

Time 

Position: 

Lat. 

, Long. 









Miles travelled, from 0000 hours to sunrise = 


Miles travelled from sunrise to sunset = __ 

s (' 'l 

Miles travelled from sunset to 2400 hours = __ 

TIME OF FIX TYPE OF FIX LATITUDE_ LONGITUDE 



2 . 

3 - 

4 . 

5 . 

Hourly Positions: 

Time Latitude Longitude Wind Dir . Wind Sp . Wave Dir . Wave Hgt . 
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Date Mlrn/EmrR 

Qrganizat ion p.d e> ,s. P, 


EASTROPAC^ 

ShipR.J. torehn (_) Cruise No. 


Recorder 


Sunrise: Time Position: Lat. _, Long, 


Sunset: Time Position: Lat._ 9 Long. 


Miles travelled from 0000 hours to sunrise = ___ 

Miles travelled from sunrise to sunset = _ 

Miles travelled from sunset to 2400 hours = __ 

TIME OF FIX TYPE OF FIX LATITUDE_ LONGITUDE 



2 . 

3 . 

4 . 

5 * 

Hourly Positions: 


Time Latitude Longitude Wind Dir . Wind Sp . Wave Dir . Wave Hgt . 
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— 

— 
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0600 
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lift'&TRPPAC. 

D at e Qj. NOl/EMBER Shi p[t,j,ra g p AKl _(_) Cruise Wo. 

Organizatio n PAR. P. _ Recorder_ 


Sunrise: Time 


Sunset: Time 


Position: Lat. 
Position: Lat. 


Long. 

Long. 


Miles travelled from 0000 hours to sunrise = 


Miles travelled from sunrise to sunset 


Miles travelled from sunset to 2400 hours = 


TIME OF FIX TYPE OF FIX LATITUDE L 0 WGITUDE 


1 . 

2 . 





4 . 

5 . 


Hourly Positions: 


Time Lat it ude Longitude Wind Dir . Wind Sp . Wave Dir . Wave Hgt . 


0100 





1 - 


0200 
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2400 
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Eflsrrza Pac 


Date_ill? Shi p e j j-uzdam ( _) 


Cruise No. 


Organization P.i).6-£.P. 


Recorder 


Sunrise: Time 


Sunset: Time 


Position: Lat. 
Position: Lat. 


Long. 

Long. 


Miles travelled from 0000 hours to sunrise - 


Miles travelled from sunrise to sunset 
Miles travelled from sunset to 2400 hours 



TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 


1 . 

2 . 

3 - 

4 . 

5 . 


Hourly Positions: 


Time 

Latitude 

Longitude 

Wind Dir. 

Wind Sp. 

Wave Dir. 

Wave Hgt 
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, -- — 1 ■ 
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Date > 




Organization p,o>&. 5 . p. 


^ASTROp/t^c 

Shi pov. ToaPANi (. 

Recorder 


) 


Cruise No 


Sunrise: 

Time 

Position: 

Lat. 

, Long. ' -x 

Sunset: 

Time 

Position: 

Lat. 

u * , Long. 







Miles travelled from 0000 hours to sunrise - 
Miles travelled from sunrise to sunset 
Miles travelled from sunset to 2^00 hours = 
TIME OF FIX TYPE OF FIX LATITUDE 


- <U 


t' 


LONGITUDE 


1 . 

2 . 

3 - 

if. 

5 . 

Hourly Positions: 


Time Latitude Longitude Wind Dir . Wind Sp . Wave Dir . Wave Hgt . 


fro f 

in 

^ * ’ -■ —— • ' * ^ ^ fTUV V 
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1 - 
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• u • i' ■ 
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Date 3DMQt/e»vib(*^ 196? - 

Organization P.cXfl.S.P. 


EAST R.&FVVC 

Shi p i?j^6RPAN (_) Cruise No. 

Recorder 


Sunrise: Time 0 &Q .5 _ Position: Lat._, Long. 


Sunset: Time_Position: Lat._, Long. ff 


Miles travelled from 0000 hours to sunrise = 


Miles travelled from sunrise to sunset 


Miles travelled from sunset to 2400 hours = 


TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 


1 . 

2 . 

3 . 

4 . 

5 . 

Hourly Positions: 


Time Latitude Longitude Wind Dir . Wind Sp . Wave Dir . Wave Hgt . 


u 


0100 





— 


0200 







0300 
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0500 







0^00 
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EASTROpAC 


DateQi Dec. 1ft7 Shi p R.\).j«apANj (_) Cruise No. 

Organization P,O.G>-S.P. Recorder 

r ~ ~ ~ ~ - 1 » ■■ I . II I 


Sunrise: 

Time 

Position: 

Lat. 

, Long 

Sunset: 

Time 1 

Position: 

Lat • 

, Long 


Miles travelled from OOOO hours to sunrise = 


Miles travelled from sunrise to sunset 


Miles travelled from sunset to 2400 hours = 


TIME OF FIX TYPE OF FIX LATITUDE LONGITUDE 



1. 

2 . 

3. 

4. 

5 . 

Hourly Positions: 


Time Latitude Longitude Wind Dir . Wind Sp . Wave Dir . Wave Hgt . 
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Dat e _L 3 A? 

Organization Po»B,S. P. 




• 1 


SASTT2.0PAO 


<y * 




Shi p te,y], TtRPfttM 


( 


) 


Cruise Wo. 


Recorder 


Sunrise; 

Time 

Position: 

Lat o -- 9 

Long. / / 

Sunset: 

Time ' 

Posit ion: 

Lat. -zo- >4o , 

Long. 11 b 


Miles travelled from 0000 hours to sunrise = 


Miles travelled from sunrise to sunset 


Miles travelled from sunset to 2400 hours = 


TIME 0 E FIX TYPE OF FIX LATITUDE L 0 WGITUDE 


1 . 

2 . 

3 . 

4 . 

5 . 

Hourly Positions: 


Time Latitude Longitude Wind Dir . Wind Sp . Wave Dir . Wave Hgt . 
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